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Characterizing the Interaction between p38Kb and ref(2)p in Protein Homeostasis
Teni Shosanya and Alysia-Vrailas Mortimer
School of Biological Sciences, Illinois State University, Normal, IL

Model of ref(2)p and the Chaperone Assisted
Selective Autophagy (CASA) complex

Abstract
As organisms age, they accumulate misfolded and damaged
protein that can lead to protein aggregation, which can be toxic
and lead to a diseased state and eventual death of the cell. We
have recently found that the p38 MAP Kinase (p38Kb) plays a
major role in regulating protein aggregation in Drosophila
melanogaster through its interaction with the Chaperone
Assisted Selective Autophagy (CASA) complex. The CASA
complex is a pathway that helps with the degradation of the
misfolded and damaged proteins to prevent protein aggregation.
The chaperone proteins in the complex refolds the proteins. The
proteins that cannot be refolded are polyubiquitinated and are
handed over to a protein called ref(2)p for degradation. We
hypothesize that p38Kb binds to ref(2)p to help facilitate the
handoff of the target protein for degradation. We have identified
several regions in ref(2)p that p38Kb may bind to or
phosphorylate. To understand the role that p38Kb plays in
regulating the CASA complex and ref(2)p mediated protein
degradation, we have made transgenic flies in which these
different p38Kb sites are mutated in ref(2)p. The effects of these
mutations in ref(2)p were analyzed using a western blot to see if
the mutations could change the stability of ref(2)p. We find that
certain mutations in ref(2)p affects the detection and stability of
the protein. In future studies we will use Co-immunoprecipitation
experiments to test if these regions are important for binding
between p38Kb and ref(2)p.
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Figure 1: Model of ref(2)p and the Chaperone Assisted Selective Autophagy
complex. p38kb may regulate the handoff of the polyubiquitinated proteins
between starvin and ref(2)p

Methods
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Figure 3: Model of ref(2)p and the Chaperone Assisted Selective
Autophagy complex when binding and phosphorylation sites are
mutated. Increase in expression of ref(2)p may occur as a result of
lack of degradation of the polyubiquitinated protein

Results

To test our hypothesis, we mutated p38kb binding sites and
phosphorylation sites on ref(2)p in transgenic flies. A western blot
was conducted to examine the stability of ref(2)p when p38kB
binding and phosphorylation sites are mutated

Figure 2: Western blot showing ref(2)p protein and loading controls.
Mouse HA and Mouse Hrp were used as primary and secondary
antibodies, respectively.

Conclusion and Future Directions

Introduction
• The Chaperone Assisted Selective Autophagy (CASA)
complex contains chaperone proteins that binds and refolds
damaged or misfolded proteins

Model of re(2)p and the CASA complex when
regions that p38kb binds to are mutated

Table 1: Mutations of binding and phosphorylation sites of p38kB on ref(2)p

Sequence of ref(2)p protein

The western blot showed an increase in expression
of ref(2)p when p38kB binding and phosphorylation
sites were mutated. In future studies, coimmunoprecipitation would be used to determine the
importance of those regions for binding between
ref(2)p and p38kB

• The proteins that cannot be refolded are polyubiquitinated to
mark them for degradation through autophagy
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Therefore, we hypothesized that p38kb regulated the
handoff of the polyubiquitinated proteins between starvin
and ref(2)p

Figure 2: Sequence of ref(2)p showing the sites that were mutated.
The pink highlight indicates the p38kB phosphorylation site on ref(2)p
while the yellow and green highlight show the p38kB binding sites

